Knowledge about frugivorous tephritoid species (Diptera: Tephritidae and Lonchaeidae) and their host plant diversity is valuable to better understand their patterns of spatial and temporal distribution in ecosystems. Tephritids are among the few dipterans that are strictly phytophagous (with the exception of Tachiniscinae, which are thought to be lepidopteran parasitoids [Korneyev and Norrbom 2006] , and some Phytalmiinae that are saprophagous). Jointly with the genera Neosilba McAlpine and Dasiops Rondani (Lonchaeidae), they are the most important taxa of frugivorous insects in the Neotropical Region (Minzão and Uchô a-Fernandes 2008) .
Brazil is the country with the highest species diversity of Neotropical fruit ßies (Hernández-Ortiz and Aluja 1993) . Currently, 235 species of Anastrepha Schiner have been described, of which at least 104 occur in Brazil (Jesus et al. 2008 , Uramoto et al. 2008 , Norrbom and Korytkowski 2009 , where they inhabit all biomes. These ßies cause an annual loss to Brazilian horticulture of between US$120 and 200 million (Zucchi et al. 2004 ). However, host plants are known for only 44.23% of the species of Anastrepha reported from Brazil (Jesus et al. 2008 , Uramoto et al. 2008 , Norrbom and Korytkowski 2009 .
The main publications about the host plants of Anastrepha species in Brazil are the database of Norrbom (2004) that provides the latest comprehensive compilation of records from 143 genera of plants in 54 botanical families; Uramoto et al. (2008) , who added 20 new records of host plants; and Zucchi (2007) , who compiled records from 162 species of fruit (35 families) for Anastrepha species in Brazil. Jesus et al. (2008) reported for the Þrst time the occurrence of Anastrepha parishi Stone in Brazil, infesting Oenocarpus bacaba Martius (Arecaceae) in the state of Amapá. Uramoto et al. (2008) found Anastrepha fumipennis Lima in Geissospermum laeve (Vellozo) Baillon (Apocynaceae) and Anastrepha nascimentoi Zucchi in Cathedra bahiensis Sleumer (Olacaceae).
Most of the hosts plants of Ceratitis capitata (Wiedemann) have been compiled by Liquido et al. (1998) , Zucchi (2001) , Copeland et al. (2002) , and De Meyer et al. (2002) .
Seventeen described species of frugivorous Lonchaeidae of the genus Neosilba occur in Brazil. They are distributed in the states of São Paulo, Mato Grosso do Sul, Bahia, Amapá, Amazonas, Rio de Janeiro, Espṍrito Santo, Paraná, Rio Grande do Sul, Santa Catarina, and Goiás (Uchô a- Fernandes et al. 2002 , Araú jo and Zucchi 2002 , Santos et al. 2004 , Raga et al. 2005 , Strikis and Prado 2005 , Bittencourt et al. 2006 , Aguiar-Menezes et al. 2007 , Strikis and Prado 2009 , Strikis and Lerena 2009 . Previous investigations of the host plants of Lonchaeidae were usually undertaken in cultivated areas, and knowledge of their hosts in natural environments is limited.
The aim of this study was to sample native and cultivated fruits in the South Pantanal, the Cerrado, and the Sierra de Maracajú , state of Mato Grosso do Sul, Brazil, to record the occurrence of frugivorous ßies in different species of fruit.
Materials and Methods
The areas of fruit sampling included 10 municipalities in the eastÐwest direction across the state of Mato Grosso do Sul: Campo Grande ( The Cerrado biome is located mainly in Central Brazil, with Ϸ2 million km 2 (Ϸ25% of Brazilian territory) with different vegetation (similar to savanna formations, forests and riparian forests). It has a great diversity of plants and animals, with high rates of plant endemisms (Ϸ2% of global diversity). It is recognized as the sixth hotspot of the planet, among 26 listed in order of priority for conservation of habitat (Myers et al. 2000 , Carvalho et al. 2009 ).
The Pantanal (16 Ð20Њ S, 55Ð58Њ W) is the largest periodically ßooded plain in the world, with an area of Ϸ160,000 km 2 (140,000 km 2 in Brazil, 15,000 km 2 in Bolivia, and 5000 km 2 in Paraguay). It is recognized by United Nations Educational, ScientiÞc and Cultural Organization as a natural heritage of mankind, biological reserve of the biosphere and included among the most fragile and threatened biomes of the world (Junk et al. 2006) . It connects to the Sierra de Maracajú and the Cerrado.
Collections were made during three consecutive years (1998 Ð2000) and in October 2003 and October 2004. All sampled fruit were naturally infested and collected in their natural environments. These were counted, weighed, and arranged in single layers on wooden platforms placed within plastic trays, by using water in the bottom as a substratum to hold the exiting last instar larvae. The trays were checked daily from 12 to 12 h, when the larvae of lonchaeids and tephritids were identiÞed, separated in different containers (transparent acrylic with sterilized sand, moistened with distilled water) to pupate. All biological material (fruit, immature and adult insects) were kept in a room with light of Ϸ100 lux. The photoperiod was 12:12 (L:D) h, controlled by a timer (Uchô a-Fernandes and Zucchi 1999). The temperature and air humidity inside the laboratory was not controlled, varying with the outside climate (temperature ranged from Ϸ15 to 40ЊC and air relative humidity from Ϸ40 to 90%.
The taxonomic identiÞcation of the species of Anastrepha were provided by Manoel A. Uchô a, based on characteristics of the female aculeus, color patterns of the body and wings, the original descriptions and identiÞcation keys (Lima 1934 , Stone 1942 , Steyskal 1977 , Zucchi 1979 , Norrbom 1997 , Korytkowski 2004 .
The genus Ceratitis MacLeay is represented in Brazil only by C. capitata (Wiedemann), which is easily recognized by the diagnostic features presented in Foote (1980) . The species of Lonchaeidae were identiÞed by Pedro Carlos Strikis (UNICAMP, Campinas-SP, Brazil), following the methodology of McAlpine and Steyskal (1982) .
Voucher 
Results
This study presents 40 new host fruit records (23 plant families) for 22 species of frugivorous ßies (Tephritidae ϩ Lonchaeidae). New records of trophic interactions have been established for 14 species of Tephritidae (13 species of Anastrepha and C. capitata) and nine species of Lonchaeidae, including seven described species, and one morphotype (Neosilba MSP1), and one unidentiÞed species of the genus Lonchaea (Table 1) .
The tephritids were associated with 23 host fruit species (two exclusive). The species of Neosilba (Lonchaeidae) infested 38 host species (16 exclusive).
The greatest species richness of Tephritidae was recorded in Myrtaceae (six species) and Sapotaceae (four species); and for Lonchaeidae in Combretaceae, Myrtaceae, and Sapotaceae (Þve species in each), Convolvulaceae, Mimosaceae, Moraceae, and So- 
Discussion
Excluvive Hosts of Tephritidae. The host plants exclusive to Tephritidae were Cheiloclinium cognatum (Miers) A. C. Smith "Laranjinha-brava" (Hippocrateaceae) and Chrysophyllum gonocarpum (Martius and Eichler) Engler, "Abiu" (Sapotaceae). From C. cognatum emerged only Anastrepha hastata. This is the Þrst record of this host species in Central Brazil (Table 1) . Jesus et al. (2008) obtained A. hastata from the same host fruit in the Brazilian Amazon.
From C. gonocarpum fruit we obtained only C. capitata. This species also has been reared from the same host plant in Argentina (Oroñ o et al. 2005) . In addition, the C. capitata was associated for the Þrst time with one new host fruit: Hancornia speciosa Gomez (Table 1 ). This fruit ßy species is cosmopolitan, native to the African continent and is considered one of the most important pests of fruit and vegetables around the world, with Ͼ400 records of host fruit species from 75 plant families (Liquido et al. 1998 , Zucchi 2001 , McQuate 2008 . In Brazil, 58 host fruit from 21 families are reported as host of C. capitata, of which 20 are native (Zucchi 2001) . This study contributes one new records of host fruit plants for C. capitata, including the Þrst report of a species of Apocynaceae in Brazil as a host for C. capitata.
New Hosts for Species of Anastrepha. The fruit of Ximena americana L. (Olacaceae) were infested only by Anastrepha alveatoides Blanchard. According to Pott and Pott (1994) , X. americana is distributed in the Americas and Africa. In the American continent, it occurs from Mexico to Argentina, but it is very rare in the South Pantanal.
Psidium kennedyanum Morong (Myrtaceae) was infested by A. fraterculus, A. obliqua, A. sororcula, A. striata, and A. turpiniae . This fruit tree occurs only in riparian environments periodically ßooded in the Pantanal, and it is distributed in Argentina, Paraguay, and Brazil (Pott and Pott 1994) .
Anacardium humile Saint Hilaire and Anacardium othonianum Rizzini (Anacardiaceae) are native species in Brazil, occurring in the states of São Paulo, Minas Gerais, Mato Grosso, Mato Grosso do Sul, and Goiás (Pott and Pott 1994 ). Both were infested by A. obliqua. A. zernyi occurred only in the last species. A. zernyi is for the Þrst time associated with this host fruit. This is also the Þrst report of A. zernyi in Mato Grosso do Sul.
The fruit of Pouteria torta (Martius) Radlkofer (Sapotaceae) were infested by A. leptozona, which is for the Þrst time associated with this species. P. torta occurred only on the plateau of Sierra de Maracajú . According to Lorenzi (2002) , this species is native to the Amazon Region and the following states of Brazil: Bahia, Rio de Janeiro, Minas Gerais, Goiás, São Paulo, Mato Grosso do Sul, and Paraná.
From the fruit of a Schoepfia sp. (Olacaceae) that was collected in an environment of rocky soil in the municipality of Aquidauana, we obtained adults of A. macrura, A. sororcula, and A. zernyi . This fruit is reported for the Þrst time as a host of these three species of Anastrepha. According to Joly (1983) Pott and Pott (1994) , this fruit tree is native to Brazil and widely distributed in the cerrado environments of Mato Grosso, Mato Grosso do Sul, São Paulo and Goiás. From the fruit of Banara arguta Briquet (Flacourtiaceae) only A. zenildae emerged. This is another alternative host for this species of fruit ßy that is usually associated with fruit of Myrtaceae. Here, we also report the Þrst records of A. zenildae from L. tomentosa (Chrysobalanaceae) and Sorocea sprucei saxicola (Hasler) C. C. Berg (Moraceae) fruit.
B. arguta is distributed in riparian forests of Mato Grosso do Sul, Paraguay, Argentina, Bolivia, Colombia, and Peru. S. sprucei occurs in rocky soils in Brazil in the states from Bahia to Rio de Janeiro, Mato Grosso do Sul, Paraguay, Argentina, and Bolivia (Pott and Pott 1994) .
The tree Inga laurina (Swartz) Willdenow is known to host A. distincta in several Brazilian states. However, this fruit ßy is here Þrst associated with this host in the state of Mato Grosso do Sul. This fruit was sampled in the riparian area of the Aquidauana River. This Mimosaceae is widely distributed in Brazil, from the states of the Amazon to Paraná, as well as in other parts of South America, Central America, and the Caribbean Islands (Lorenzi 2002) .
The shrub Pouteria glomerata (Miquel) Radlkofer (Sapotaceae) is native to areas that are temporarily ßooded in the Pantanal. This plant species is distributed in the environment in an aggregate pattern and its fruit are used as Þsh bait for the "pacú " [Piaractus mesopotamicus (Holmberg) (Characidae)] by traditional people. A. undosa was the only species of Tephritidae obtained from P. glomerata fruit. This is the Þrst report of the host plant for A. undosa. Pott and Pott (1994) reported that this plant is distributed in the Eastern Chaco in Brazil, Bolivia, and Paraguay, and it is frequent and abundant in riparian forests, ßooded environments, and clayey and silty soils (Table 1) .
According to the most recent taxonomic publication on Anastrepha (Norrbom and Korytkowski 2009) , currently there are 235 valid species in this genus, of which 104 (44.25%) are reported to occur in Brazil. Based on current knowledge of species richness in the state of Mato Grosso do Sul (MS), 29 species of Anastrepha are recorded in that state, representing 11.91% of the valid species, and 26.92% of the species reported in Brazil (Fig. 1) Uramoto et al. 2008 Zucchi; 25, A. striata Schiner; 26, A. turpiniae Stone; 27, A. undosa Stone; 28, A. zenildae Zucchi; 29, A. zernyi Lima; and 30, Ceratitis capitata (Wiedemann) . (*New records for Mato Grosso do Sul: species 3, M.A.U., unpublished data; species 12 and 19 are mentioned in this paper.)
